We study the association between firm size and hiring discrimination against women, ethnic minorities and older job candidates. To this end, we merge field experimental measures on unequal treatment against these groups with firm-level data. These data enable us to assess whether discrimination varies by indicators of firm size, keeping other firm characteristics constant. In contrast with our theoretical expectations, we find no evidence for an association between firm size and hiring discrimination. On the other hand, we do find suggestive evidence for hiring discrimination being lower in respect of public or non-profit firms (compared to commercial firms).
Introduction
The lack of labour market integration of vulnerable groups receives much attention in both policy and academic circles (see, e.g., Lahey, 2008; OECD, 2008; OECD, 2010; Oreopoulos, 2011) . During the past decade, evidence from large-scale field experiments has shown that discrimination in hiring is a key factor contributing to this poor labour market integration. In particular, substantial levels of hiring discrimination against women, ethnic minorities, and older job candidates have been measured in countries such as Australia, Belgium, China, France, Germany, Mexico, Spain, Sweden, the United Kingdom, and the United States (Albert et al., 2011; Arceo-Gomez and Campos-Vazques, 2014; Baert, 2017; Booth et al., 2012; Carlsson, 2010; Drydakis and Vlassis, 2010; Neumark, in press; Petit, 2007; Zhou et al., 2013) . However, measuring discrimination is one thing, tackling it is another. To effectively combat hiring discrimination, one needs to understand its driving factors. In other words, to design adequate policy actions, targeted to the right employers in the right way, one has to gain insight into when individuals are discriminated in particular, i.e. into the moderators of labour market discrimination. In this study, we focus on firm size as a moderator of hiring discrimination.
From a theoretical point of view, many studies have provided arguments for a negative relationship between firm size and hiring discrimination. We distinguish between two clusters of arguments for the expectation that larger firms discriminate less. First, larger companies are expected to be more objective because of their large-scale organisation (Baert and Omey, 2015; Carlsson and Rooth, 2007; Maurer-Fazio, 2012; Wood et al., 2009) .
They have more often a dedicated human resource department and make more often use of standardised recruitment procedures. Moreover, they are documented as having more capacity to invite a higher number of candidates for an interview and, as a consequence, may rely less on statistical discrimination when making first hiring decisions (Arrow, 1973) .
Finally, as argued by a reviewer of a former version of this study, larger companies may have more accurate information about the distribution of unobserved characteristics of job applicants because they hire more people and, thereby, learn faster about the true distribution of skills than smaller firms do. Again, this may result in a lower level of statistical discrimination.
Second, larger companies are also expected to be forced to be more objective (Baert and Omey, 2015; Bonoli, 2017; Cornelissen and Jirjahn, 2012; Goerke and Pannenberg, 2011) . Indeed, these larger firms are, on average, confronted with stronger labour unions so that discrimination is riskier. Moreover, in some countries, particular anti-discrimination policies only affect large companies. Finally, it is argued that it is more difficult to monitor a large workforce so that recruiting the most productive candidate is more important (and there is no space for decisions based simply on employer tastes or prejudices) for larger firms. 5 Also from an empirical point of view, there is suggestive evidence for this negative association between firm size and hiring discrimination. More concretely, the hiring discrimination against minorities in Germany, Sweden, and the United Kingdom measured in Carlsson and Rooth (2007) , Kaas and Manger (2012) , and Wood et al. (2009) is (to a diverging extent) driven by the tested vacancies from smaller firms.
6 This empirical evidence is, however, limited in at least two aspects. First, these studies investigated the association between hiring discrimination and firm size within the context of (one experiment focused on) one discrimination ground only, i.e. ethnicity. Thereby, it remains unsure whether this association is also relevant with respect to other forms of hiring discrimination. As a consequence, these studies' results are not very informative to policy makers aiming to tackle hiring discrimination in general in their region. Second, these studies were mainly focused on the causal measurement of the prevalence of discrimination and only in second order on its association with firm size. As a consequence, they included hardly any controls for other firm-level drivers of discrimination in their statistical analyses. Thereby, the negative association they found might be driven by an omitted variable problem.
In the present study, we are the first to study the heterogeneity in hiring discrimination by firm size with respect to multiple discrimination grounds. To this end, we merge data from three correspondence experiments, conducted to identify hiring discrimination based 5 The latter argument is related to the well-known prediction of the seminal theory of taste-based discrimination (Becker, 1957 ) that firms which discriminate based on tastes or (irrational) prejudices cannot survive in a competitive market.
on gender, ethnicity, and age in Belgium, with firm-level data. Thereby, we are able to assess whether unequal treatment based on these grounds varies by different indicators of firm size, keeping other firm characteristics constant.
Data

Field Experimental Data
Our analyses are based on the data gathered in Baert et al. (2016a) , Baert et al. (2016b) , and Baert et al. (2017) , which are three correspondence experiments conducted in Flanders (the Northern, Dutch speaking part of Belgium). In correspondence experiments, fictitious job applications, differing only in a randomly assigned discrimination ground, signalled through, e.g., the name or age of the applicant, are sent to genuine vacancies. By monitoring the subsequent call-back from employers, unequal treatment based on this single characteristic is identified and can be given a causal interpretation. For this reason, these experiments are often referred to as the golden standard to measure hiring discrimination (Baert, 2017; Bertrand and Mullainathan, 2004; Neumark, in press ). In addition, nowadays, this kind of experiments is used to measure other success factors in getting hired such as unemployment duration, education level, and Facebook profile picture appearance (Baert, in press; Baert and Verhaest, 2014; Eriksson and Rooth, 2014; Kroft et al., 2013; Verhaest et al., in press ).
In what follows, we summarise the data gathering process of the three experiments on which we build. 7 First, Baert et al. (2016a) investigated the importance of employer preferences in explaining Sticky Floors, i.e. the fact that women are, compared to men, less likely to (start to) climb the job ladder. To this end, these authors performed a 7 The reader will notice that these experiments were not designed to test the association between firm size and hiring discrimination. Stated otherwise, our hypothesis of lower discrimination in larger firms was constructed ex post. Limitations related to ex post hypotheses and multiple testing are discussed in, e.g., Croson (2005) and Fink et al. (2014) . In this perspective, it is relevant to highlight that the mentioned experimental data have not been used for analyses other than those mentioned in Baert et al. (2016a) , Baert et al. (2016b) , and Baert et al. within the pair had, on average, a 28% lower probability of receiving some sort of positive reaction.
In the present study, we build on the full datasets of the second and third experiment.
With respect to the first experiment, on gender discrimination, we rely on the data for the 328 vacancies for jobs at a higher functional level only. 9 Based on these data, we constructed two dependent variables for our analyses. First, we created an indicator variable that is 1 in case the candidate from the discriminated group (so, the female, foreign, or older candidate) got no positive reaction from the employer while the candidate from the control group (so, the male, native, or younger candidate) within the same pair got a positive reaction, and 0 8 All tested vacancies were matched with an occupation in the ISCO-08 (International Standard Classification of Occupations) classification system. A promotion in terms of functional level was defined as a transition to a new job at a higher ISCO-08 one-digit level (compared with the candidate's current job). We provide a discussion of the tested occupations and sectors in Section 2.3.
otherwise. 10 Second, for our alternative dependent variable, we restricted this indicator to be 1 only in case the candidate from the discriminated group was not invited to a job interview while the candidate from the control group was immediately invited (and 0 otherwise). In the remainder of this article, we will refer to these variables as 'discrimination in positive reaction' and 'discrimination in invitation'.
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In addition, we retain for all vacancies in the three experiments an indicator of the tested occupation. More concretely, each vacancy was linked to an occupation in the ISCO-08
International Standard Classification of Occupations (ISCO-08) at the 2-digit level. This is an interesting control variable as (i) certain occupations may be more common in bigger firms and (ii) previous research has suggested that discrimination varies by factors at the occupation level. 12 Therefore, in our analyses, we will control for occupation fixed effects.
As the résumés used in the three experiments were fixed at the occupation level, these occupation fixed effects also control for candidate characteristics such as education level.
13
Finally, based on the firm name, contact address, and contact person mentioned in the vacancy, we were able to look up the Belgian tax ID number of the firm for each vacancy.
This ID number was used to merge the data for the tested vacancies with data on firm size and firm-level controls from Bel-first (for 2015).
Firm Data
The Bel-first firm data contain comprehensive information on company financials, detailed corporate structures, shareholders, subsidiaries, and legal form concerning about 2 million companies in Belgium and Luxembourg. These data are gathered by the private company Bureau Van Dijk. 14 From these Bel-first data we retrieved further control variables for our 10 We follow the literature by defining a positive reaction as (i) an invitation for a job interview, (ii) a question to provide more information, (iii) a question to call back, or (iv) the proposition of an alternative job.
11 We return to alternative dependent variables in Section 3.2.
12 In particular, provide suggestive evidence for ethnic discrimination to be lower in occupations where recruitment is difficult (due to high labour market tightness).
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analysis. In total, firm-level data were included in Bel-first for 253 vacancies (72.7%) of the experiment on gender discrimination, 337 vacancies (87.8%) of the experiment on ethnic discrimination, and 427 vacancies (74.1%) of the experiment on age discrimination.
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With respect to the independent variables of our analysis discussed in Section 3, we selected multiple indicators of firm size. Our benchmark variable in this respect is the number of workers in the firm in 2015 divided by 1000. However, as this variable is expected to be right-skewed, we also constructed a logarithmic transformed version of this variable.
Finally, we included three indicators of firm size following the definitions in Bel-first. 16 A big firm following these definitions is defined as a firm that meets at least two of the following criteria: (i) revenue of at least 50 million euro, (ii) operating income of at least 100 million euro, (iii) at least 300 workers, and (iv) stock market listed. A medium firm meets the following conditions: (i) revenue of at least 1.5 million euro, (ii) operating income of at least 3 million euro, (iii) at least 15 workers, and (iv) not being defined as a big firm. A small firm is a firm that is not defined as a big or medium firm.
In addition, three clusters of control variables were constructed based on the Bel-first data. First, in many countries, public and non-profit firms are, more than commercial firms, expected to promote equality and to make efforts to reduce labour market discrimination (Baert and Vujić, in press; Wood et al., 2009) . Therefore, based on the Bel-first firm data we constructed an indicator for public and non-profit firms. This indicator is based on the Belfirst information concerning firms' legal form. More concretely, the indicator is 1 for firms with as a legal form: (i) private non-profit association, (ii) company limited by shares with a social aim, (iii) non-profit association, (iv) public utility founding, (v) co-operative society with limited liability with a social aim, (vi) public company limited by shares, or (vii) ministries. It is 0 for all other legal forms.
Second, data are included on firms' financial health. Following Becker's (1957) aforementioned theory of taste-based discrimination, unequal treatment based on tastes products/data/national/bel-first.
or (irrational) prejudices should yield a worse financial health. In addition, firms' financial health and size may be correlated. Therefore, we selected two key indicators in this respect:
the firms' solvency and liquidity ratio.
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Third, we selected for all vacancies an indicator of the sector of the vacancy. More concretely, we selected from Bel-first the NACE-2 code for each firm. To have enough observations in each sector, we used the highest level, i.e. the A level, of this sector classification system of the European Union. This level comprises 21 clusters of economic activities going from 'Agriculture, forestry, and fishing' (code A) to 'Activities of extraterritorial organisations and bodies' (code U). In our analyses, we will include sector fixed effects as gender, ethnic, and age discrimination may differ by sector, related to, e.g., the union density in the sector (Baert and Omey, 2015; Hirsch et al., 2000) . Table 1 describes the merged dataset except for the information on the occupation and sector categorical variables. Discrimination in positive reaction is found in about one out of ten vacancies. This indicator is the highest for the experiment on gender discrimination and the lowest for the experiment on age discrimination. This is because the overall call-back rate was higher in the experiment on gender discrimination (with more high-educated profiles; see below), resulting in more variation in our discrimination measure. However, as written in Section 2.1, the level of discrimination among the vacancies with at least one positive call-back is higher in the experiments on ethnic and age discrimination. We return to this point in our discussion of the undertaken robustness checks in Section 3.2.
Summary Statistics
<Table 1 about here>
In the experiments on gender and ethnic discrimination, about half of the tested firms were big firms following the Bel-first definition (see Section 2.2). In the experiment on age discrimination, small, medium, and large firms are fairly evenly represented. of workers at the company of each vacancy in the data on gender, ethnic, and age discrimination, respectively. As can be seen from these figures, our benchmark indicator of firm size, i.e. the number of workers divided by 1000, is right-skewed (with a skewness of 5.669). In contrast, its logarithmic transformation is quite symmetric (skewness of 0.393).
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In addition, the proportion of public or non-profit firms is rather low (ranging from 3.6% in the experiment on gender discrimination to 9.5% in the experiment on ethnic discrimination). Finally, on average, the included firms are in relatively good financial health, with a solvency ratio of 0.400 or lower and a liquidity ratio of around 2.
The number of vacancies tested in the three experiments by occupation and sector can be found in Table A .1 (in Appendix A) . Clearly, the occupations tested in the experiment on gender discrimination were higher-skilled compared to those in the experiments on ethnic and age discrimination. This is related to (i) the focus of the first experiment (gender differences in getting jobs at a higher functional level after five years of work experience) and (ii) the fact that we excluded the vacancies from this experiment that did not imply a promotion in functional level (see Section 2.1). In addition, the vacancies in the experiment on gender discrimination were situated more often in the administrative and support services sector while the vacancies in manufacturing, construction, and wholesale were overrepresented in the other experiments. When comparing our analyses for the three subsamples by discrimination ground, these differences in setting should be kept in mind. 
Results
Main Analysis
To estimate the association between firm size and hiring discrimination based on the merged data, we conduct linear probability model regressions with White-corrected standard errors. These models have the advantage to be easy to interpret while Angrist and
Pischke (2008) proved their adequate performance with binary dependent variables.
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Nevertheless, we also estimated alternative models to check the robustness of our results.
We return to this point in Section 3.2.
For each subsample by discrimination ground, seven regression models are specified. In model (1), our benchmark dependent variable, i.e. discrimination in positive reaction, is regressed on our benchmark independent variable, i.e. the number of workers in the firm divided by 1000, only. In model (2), firm-level controls (the public or non-profit firm dummy, the solvency ratio, and the liquidity ratio) are added and in model (3) occupation and sector dummies are additionally included. Model (3) is our benchmark model. The sensitivity of the results of this model for alternative approaches concerning the independent variable(s) and dependent variable is tested in models (4) to (7). More concretely, we test the sensitivity of our results for using the natural logarithm of the number of workers (model (4)), indicators for medium and big firms (with small firms as the reference category; model (5)), and an indicator for big firms only (model (6)) as independent variable(s). In model (7), we use discrimination in invitation as our dependent variable.
The results of these regression analyses of the data on gender discrimination are shown in Table ( 2). In contrast to what was hypothesised in Section 1, the measured association is positive. So, the higher the (logarithmic transformation of the) number of workers in the firm, the higher is the probability of gender discrimination by this firm. In addition, the coefficient for the indicator of big firms (in model (5) and model (6)) is positive. However, for none of the regression models these associations between our firm size and discrimination indicators are significantly different from 0. In addition, also the economic significance of the measured associations is negligible. When the number of workers is increased with 1000 (48.8% of a standard deviation, i.e. 1/2.050), the probability of discrimination in positive reaction increases with 0.007 (2.3% of a standard deviation; i.e.
0.007/0.304). So, based on our data for Belgium, no evidence for an association between firm size and gender discrimination in hiring is found.
In addition, based on these data, we find suggestive evidence for a (weakly) significant association between discrimination in positive call-back and the legal form of firms: gender discrimination is somewhat lower in respect of public and non-profit firms. However, given the low variation in this control variable, as acknowledged in Section 2.2, the coefficients for this dummy are very imprecisely estimated. Finally, no association between the firms' financial health and their tendency to discriminate is found.
<Table 2 about here> Table 3 tells the same story with respect to the association between firm size and ethnic discrimination. Again, for none of the specifications used a significant association is found.
The results with respect to age discrimination, which are presented in Table 4 , are-at least at first sight-somewhat more nuanced. When regressing discrimination in positive reaction on the number of workers divided by 1000 and firm-level controls (model (1) and model (2)), a significantly positive association between firm size and discrimination is found. However, this association loses most of its significance when, from model (3) on, occupation and sector dummies are included. Moreover, the associations becomes completely insignificant, both in statistical and in economic terms, when the other measures of firm size and discrimination are used. Therefore, we conclude that also with respect to age discrimination, our analysis does not provide (consistent) evidence for an association between hiring discrimination and firm size. In addition, again, we find evidence for a-this time highly significantly-negative association between the public or non-profit nature of a firm and its tendency to discriminate (in terms of positive call-back in broad sense).
<Table 3 about here> <Table 4 about here>
Robustness Checks
To further test the robustness of our finding of no (significant) association between firm size and hiring discrimination-at least as based on gender, ethnicity, and age in Belgium-we conducted several additional analyses. First, we re-estimated the models discussed in Section 3.1 after restricting our research sample to (i) vacancies for which at least one of both candidates received a positive reaction 21 and (ii) vacancies that were directly posted by the firm (and not by an intermediary such as an employment office). Second, we run models in which the data from the three experiments were pooled and controls for the ground of discrimination were added. Third, we re-estimated our models with the individual job application and not the individual vacancy as our unit of observation (resulting in models including interactions between a dummy for 'minority' candidates and our independent and control variables-standard errors were corrected for clustering at the vacancy level).
Fourth, we tested the robustness of our results when using logit models instead of linear probability models. Fifth, we explored alternative dependent variables with three levels instead of two levels. In particular, the level of positive discrimination (in case the 'minority'
candidate got a positive reaction while the 'majority' candidate got no positive reaction) was added to our benchmark dependent variable. Also a dependent variable resulting from summing up the discrimination in positive reaction and discrimination in invitation dummies was used. Finally, we re-estimated our models using other sets of control variables. In particular, we (i) excluded the control variables related to the companies' financial health as these controls may be affected by our dependent variable-as aforementioned, following Becker (1957) , discriminatory behaviour should result in lower profits-and (ii) included differing additional controls observed in (some of) the experimental datasets, such as the gender of the contact person mentioned in the vacancy and the geographical distance between the firm and the candidate's residence. However, none of these analyses, the results of which are available on request, led to a conclusion other than that of no (substantial) association between firm size and hiring discrimination.
Discussion
In this study, we were the first to investigate the association between firm size and hiring discrimination with respect to multiple discrimination grounds. To this end, we analysed field experimental measures on gender, ethnic, and age discrimination in hiring that were merged with data on the tested companies. Several regression approaches, with diverging none of the pair members got a (positive) reaction should be seen as a non-observation or as a situation of equal treatment (Darity and Mason, 1998; Riach and Rich, 2002) . dependent, independent, and control variables, based on diverging vacancy samples, were applied. All these approaches yielded the same conclusion, i.e. that of no significant association between firm size and hiring discrimination (based on gender, ethnicity, or age).
From a policy perspective, our results suggest that discrimination policies, e.g., more vigorous detection of discrimination by the government, should not particularly focus on larger or smaller firms. We return to the policy relevance of our results below.
Our results contrast to what was hypothesised based on dominant theoretical mechanisms and to the suggestive evidence on the heterogeneity of ethnic discrimination by firm size in the literature. Discussions with experts in the field yielded the following speculative arguments that may counterbalance the dominant theories. A first argument is related to principal-agent theory (Grossman, 1983; Harris and Raviv, 1979; Myerson, 1982; Ross, 1973) . In larger firms, the human resource departments may act in their own best interests, following their own tastes and prejudices, instead of focussing on profit maximisation. In other words, they may be less exposed to the trade-off between tastebased discrimination and profitability (as put forward by Becker (1957) ) because they are further away from where the impact of lower profitability occurs more directly (i.e. among owners or shareholders). In contrast, in smaller firms, the ownership of the firm and the recruitment decisions may fall on the same shoulders. Second, the more extensive recruiting procedures in larger firms may not only facilitate more objective hiring decisions (as argued in Section 1) but might also allow to hide unequal treatment in a more ingenious way (e.g., by formulating extensive post hoc arguments for recruiting a 'majority' candidate). Third, larger firms are expected to be confronted with larger groups of job candidates (as a consequence of the fact they are better known and have, often, a stronger image). As a consequence, they might feel a higher need for statistical discrimination when making first hiring decisions (Arrow, 1973) .
In addition to these theoretical reasons for a zero association, one might wonder whether our analyses are not underpowered to confirm our research hypothesis. We believe this is not the case. First, a post hoc power analysis shows that based on the variation in the 253, 337, and 427 observations in our three subsamples, we were able to distinguish moderate to small effects from zero effects. 22 This variation also allowed us to find significant associations with respect to the legal form of the firm, i.e. a variable with substantially less variation than our firm size variables. Second, as mentioned in Section 3.1, also the economic significance of our regression coefficients of main interest was negligible.
Third, the fact that we did not find a significantly negative association that would be in line with our research hypothesis has in fact nothing to do with statistical power because our coefficients pointed in the direction of an insignificantly positive association.
We end this article by discussing some limitations of our research and related fruitful directions for future research. First, in this article we took a step forward in the unbiased measurement of the association between firm size and hiring discrimination as, in contrast with former contributions exploring this association (as a secondary focus), we controlled in our analyses for several firm-level controls and for occupation and sector fixed effects. Still, our measures of firm size may correlate with unobserved (firm-level) determinants of hiring discrimination. As a consequence, the measured associations cannot be interpreted as causal effects. In addition, we measured the association of interest in a particular context, i.e. the vacancies tested within certain occupations and during a certain period in three field experiments in Belgium. So, our findings cannot be easily generalised to other contexts. For these reasons, we are in favour of studies exploring the association between firm size and (various forms of) hiring discrimination in other institutional settings. To take a next step forward, these studies should try to link data with exogenous variation in firm size (related to shocks or captured in instrumental variables) with field experimental data on discrimination.
Second, as argued by a reviewer of a former version of this article, the zero results reported in this study may also (partly) result from the following limitation to our data. Our data capture information at the company level. A company may consist of multiple workplaces. As a consequence, it could make a difference whether recruitment is organised 22 This post hoc analysis is based on the regression results of model (3) in Table 2, Table 3, and Table 4 , combined with the standard deviations of our benchmark independent and dependent variables presented in centrally (ergo, at the firm level) or locally (at the workplace level). In the latter case, our firm size variables may contain some noise, which may lead to downward biased estimates.
Third, the insignificant association between firm size and hiring discrimination may be the result of mechanisms that cancel each other out. From a policy point of view, it would be interesting to get an insight in which of the theoretical mechanisms discussed above survive the confrontation with the empirical literature. In this respect, it would be interesting to merge data on discrimination with administrative data on firm-level human resource expenditures or survey data on the extent and structure of firm's recruitment procedures.
Fourth, while finding no evidence for an association between firm size and hiring discrimination, this study provides suggestive empirical evidence for heterogeneity in discrimination by firms' legal form. However, as in the experiments on which we built only few public and non-profit firms were tested, the estimates concerning this association were very imprecise. Therefore, we are in favour of future studies that re-analyse field experimental datasets with more variation in this respect, with a focus on the association between discrimination and legal form of the firm. Notes. The variable 'discrimination in positive reaction' ('discrimination in invitation') is 1 in case the candidate from the discriminated group, i.e. the female, foreign, or older candidate, got no positive reaction (invitation) from the employer while the candidate from the control group, i.e. the male, native, or younger candidate within the same pair, got a positive reaction (invitation), and 0 otherwise. See Section 2.2 for a description of the independent and control variables. Besides the mentioned variables, the data also comprise occupation and sector dummies, which are described in Notes. The presented statistics are linear probability model estimates with Huber-White corrected standard errors in parentheses. The variable 'discrimination in positive reaction' ('discrimination in invitation') is 1 in case the female candidate got no positive reaction (invitation) from the employer while the male candidate got a positive reaction (invitation), and 0 otherwise. See Section 2.2 for a description of the independent and control variables. The estimation results for the model's independent variables are in bold. *** ( ** ) (( * )) indicates significance at the 1% (5%) ((10%)) significance level. Notes. The presented statistics are linear probability model estimates with Huber-White corrected standard errors in parentheses. The variable 'discrimination in positive reaction' ('discrimination in invitation') is 1 in case the older candidate got no positive reaction (invitation) from the employer while the younger candidate got a positive reaction (invitation), and 0 otherwise. See Section 2.2 for a description of the independent and control variables. The estimation results for the model's independent variables are in bold. *** ( ** ) (( * )) indicates significance at the 1% (5%) ((10%)) significance level. 
